Structural effects on the biodistribution and positron emission tomography (PET) imaging of well-defined (64)Cu-labeled nanoparticles comprised of amphiphilic block graft copolymers.
The synthesis of poly(methyl methacrylate-co-methacryloxysuccinimide-graft-poly(ethylene glycol)) (PMMA-co-PMASI-g-PEG) via living free radical polymerization provides a convenient route to well-defined amphiphilic graft copolymers having a controllable number of reactive functional groups, variable length PEG grafts, and low polydispersity. These copolymers were shown to form PMMA-core/PEG-shell nanoparticles upon hydrophobic collapse in water, with the hydrodynamic size being defined by the molecular weight of the backbone and the PEG grafts. Functionalization of these polymeric nanoparticles with a 1,4,7,10-tetraazacyclododecanetetraacetic acid (DOTA) ligand capable of chelating radioactive 64Cu nuclei enabled the biodistribution and in vivo positron emission tomography of these materials to be studied and directly correlated to the initial structure. Results indicate that nanoparticles with increasing PEG chain lengths show increased blood circulation and low accumulation in excretory organs, suggesting the possible use of these materials as stealth carriers for medical imaging and systemic administration.